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(3) Optical Trocar. 

(§) The present invention relates to an optical 
obturator 12 which includes a sleeve 20 having 
a longitudinal bore between a proximal end and 
a distal end. The longitudinal bore 24 of the 
sleeve is configured to receive at least a portion 
of an endoscope op like image transferring 
system. An image passing member 28, such as 
an optical window Is positioned at the distal end 
of the sleeve and is provided to permit optical 
images to pass into the longitudinal bore of the 
sleeve and to permit illumination light to pass to 
the surgical site. An automatically retracting 
blade 34 is positioned distal to the image pas- 
sing member to facilitate penetration of body 
tissue. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an apparatus for 5 
penetrating and for observing penetration of body tis- 
sue. More particularly, the present invention relates 
to a trocar assembly having an endoscope or laparo- 
scope inserted therethrough to provide visual obser- 
vation during penetration of the peritoneum or other 10 
body tissue. 

2. Description of the Related Art 

Endoscopic surgical procedures, that is, surgical 15 
procedures performed through tubular sleeves or 
cannulas, have been utilized for many years. Initially , 
endoscopic surgical procedures were primarily diag- 
nostic in nature. More recently as endoscopic tech- 
nology has advanced, surgeons are performing in- 20 
creasingly complex and innovative endoscopic surgi- 
cal procedures. In endoscopic procedures, surgery is 
performed in any hollow viscus of the body through a 
small incision or through narrow endoscopic tubes 
(cannulas) inserted through small entrance wounds 25 
in the skin. In laparoscopic procedures surgery is per- 
formed in the interior of the abdomen. 

Laparoscopic procedures generally utilize instru- 
mentation that is internally sealed to inhibit gases 
from entering or exiting the body through the laparo- $0 
scopic or endoscopic incision. This is particularly true 
in surgical procedures in which the surgical region is 
insufflated. Moreover, laparoscopic and endoscopic 
procedures often require the surgeon to act on or- 
gans, tissues and vessels far removed from the inci- 35 
sion, thereby requiring that any instruments to be 
used in such procedures be of sufficient size and 
length to permit remote operation. Typically, after the 
surgical region is insufflated, trocars are used to 
puncture the body cavity and indude a cannula which 40 
remains in place for use during endoscopic proce- 
dures. Generally, trocars used during such proce- 
dures include a stylet having a sharp tip for penetrat- 
ing the body cavity positioned coaxiaily within protec- 
tive tubes to protect a patient or surgeon from in ad- 45 
vertent contact with the tip. An example of a known 
trocar is described in commonly assigned, U.S. Pa- 
tent No. 4,601,710 to Moil. Most currently used tro- 
cars rely on protective tubes or relative retraction of 
the tip to prevent inadvertent contact with tissue. so 

The present invention provides a trocar assembly 
for observing the penetration of the peritoneum or 
other body portions. The trocar assembly of the pres- 
ent invention provides an improved window structure 
for passing optical images to an imaging system in- 55 
sorted into or formed within the trocar assembly, 
which provides a clear and bright image of the body 
tissue being penetrated. The assembly also includes 



a light pipe for passing illumination light to body tis- 
sue. In addition, the present invention provides an im- 
proved cutting tip for penetration of body tissue. 

SUMMARY OF THE INVENTION 

The present invention relates to a trocar which in- 
cludes a cannula assembly, an obturator assembly 
and an image passing system. The cannula assembly 
includes a cannula housing and a cannula sleeve ex- 
tending from said cannula housing. The obturator as- 
sembly includes an obturator sleeve having a proxi- 
mal end, a distal end and a longitudinal bore there- 
between which are configured for coaxial alignment 
with the cannula assembly. 

An image passing member is positioned at the 
distal end of the obturator sleeve and is provided to 
permit passage of optical images into the longitudinal 
bore of the sleeve and permit passage of illumination 
light to body tissue. A tissue penetrating member, 
such as a blade, is positioned adjacent the distal end 
of the obturator sleeve and distal to the image pass- 
ing member and is preferably movable between non- 
deployed and deployed positions. The tissue pene- 
trating member is configured to facilitate observation 
of body tissue simultaneous with penetration of body 
tissue. 

In the preferred embodiment, the image passing 
member is an optical window with substantially flat 
surfaces for receiving optical images. Alternatively, 
the optical window includes at least one conical sur- 
face for receiving the optical images. 

Image transferring means, such as an endo- 
scope, is preferably removably positioned within the 
longitudinal bore of the obturator sleeve and is provid- 
ed to transmit illumination light through the image 
passing member to the surgical site and to transmit 
optical images from the image passing member to a 
proximal end of the obturator housing for subsequent 
viewing by the surgeon. 

The tissue penetrating blade is operatively asso- 
ciated with an actuating member positioned within the 
obturator housing. Preferably, the actuating member 
is configured to move the blade to a deployed position 
and to automatically move the blade to a non-de- 
ployed position after the blade has been deployed. 

In the preferred embodiment, the actuating mem- 
ber includes a blade drive member slidably positioned 
within the obturator housing and operatively connect- 
ed to the blade, and a trigger member which is prvo- 
tally connected to the obturator housing. An automat- 
ic release member is operatively associated with the 
trigger member and the blade drive member so that 
when the blade is moved to the deployed position, the 
release member actuates to facilitate movement of 
the blade to the non-deployed position. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The preferred embodiments of the invention are 
described hereinbelow with reference to the drawings 
wherein: 5 
Fig. 1 is a side elevational view in partial cross- 
section of the apparatus according to the present 
invention, illustrating an endoscope positioned 
within a trocar assembly having a movable cut- 
ting blade; 10 
Fig. 1 A is an enlarged partial cross-sectional view 
of the distal end of the apparatus of Fig. 1, illus- 
trating the cutting blade in a non-deployed posi- 
tion; 

Fig. 1B is an enlarged view of an alternate em- 15 
bodiment of the image passing member; 
Fig. 2 is an exploded perspective view of the in- 
strument of Fig. 1 with parts separated, illustrat- 
ing an actuating assembly for moving the cutting 
blade; 20 
Fig. 2A is an exploded perspective view of an im- 
age passing member and blade according to the 
present invention; 

Fig. 2B is a cross-sectional view of the obturator 
sleeve of the present invention; 25 
Figs. 3 and 4 illustrate alternative embodiments 
for the configuration of the distal end portion of 
the trocar assembly according to the present in- 
vention; 

Fig. 5 is a side elevational view similar to Fig.1 , 30 
illustrating actuation of the trigger assembly to 
move the blade to a deployed position; 
Fig. 5A is an enlarged partial cross-sectional view 
of the distal end of the apparatus of Fig. 5, illus- 
trating the cutting blade in the deployed position; 35 
Figs. 6-8 are side elevational views of an alterna- 
tive embodiment of the blade actuation mecha- 
nism of the present invention; and 
Fig. 8A is a rear plan view of a portion of the au- 
tomatic release member of the present invention. 40 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS * "~ 

The apparatus of the present invention is provid- 45 
ed to penetrate body tissue, e.g., the abdominal wall, 
and to provide a simultaneous forward directional 
view of the body tissue being penetrated. In the pre- 
ferred embodiment, the apparatus includes a trocar 
assembly 10 having an obturator assembly 12 and a so 
cannula assembly 14, and an endoscope 16 which is 
positioned within the obturator assembly to provide 
observation of the body tissue being penetrated. The 
term obturator assembly as used herein refers to the 
tissue penetrating assembly of the trocar assembly. 55 

Referring to Figs. 1 and 2, obturator assembly 12 
includes housing 18 and a longitudinally extending 
obturator sleeve 20. Preferably, obturator housing 18 



includes barrel portion 1 9 and hand grip 21 . The prox- 
imal end of obturator sleeve 20 is secured within 
channel 22 of barrel portion 19 so that the obturator 
sleeve 20 extends outwardly from the obturator hous- 
ing 18. Hand grip 21 is provided for manual gripping 
to facilitate penetration of the body tissue. Obturator 
sleeve 20 has a longitudinal bore 24 which extends 
between the proximal end and distal end. The longi- 
tudinal bore 24 is configured and dimensioned to re- 
ceive the endoscopic portion 26 of the endoscope 16, 
as shown in Fig. 1 . 

Referring to Figs. 2, 3 and 4, an image passing 
member 28 is secured to the distal end of obturator 
sleeve 20 via retaining ring 30. In one embodiment, 
the image passing member is a transparent optical 
window fabricated from a variety of materials such as 
polystyrene, polymethylmethacrylate (PMMA), poly- 
urethane, transparent epoxies and/or glass or other 
transparent materials. (When made of plastic materi- 
al, the cost is reduced.) The window, as shown in Fig. 
3, includes a set of four substantially flat surfaces 
29a. 29b, 29c and 29d. In this embodiment the flat 
surfaces of the optical window permit passage of the 
optical image into the longitudinal bore of the obtur- 
ator sleeve so as to provide a clear image. The image 
passing member may alternately include a set of two 
conical surfaces 29e and 29f, shown in Fig. 4, which 
pass an optical image into the longitudinal bora 24 of 
obturator sleeve 20. 

In another embodiment, the image passing mem- 
ber is an image directing member. In this configura- 
tion, optical images which impinge the distal end 28a 
of image directing member 28 are directed into long- 
itudinal bore 24 of obturator sleeve 20. The image di- 
recting member may be a lens, an optical prism, an 
optical mirror, or like image directing medium and is 
preferably configured to allow close to a 360° forward 
angle of view. In the preferred embodiment, image di- 
recting member 28 is a prism which includes a set of 
four substantially flat surfaces 28b, 28c, 28d and 28e, 
as shown in Fig. 3. The corresponding inner surfaces 
are also preferably substantially flat The flat surfac- 
es direct the optical image into the longitudinal bore 
of the obturator sleeve so as to provide a clear image. 
Alternatively, the image directing member is a lens 
which includes a set of two conical surfaces 28f and 
28g which direct an optical image into the longitudinal 
bore 24 of obturator sleeve 20 (see Fig. 4). 

The image passing member also allows for pas- 
sage of illumination light from the obturator sleeve 20 
to body tissue. As shown in Figure 1B, the passage 
member can be in the form of light pipe 90 having an 
angled surfaces 92. Alternatively, the surfaces can 
be straight or angled other than that shown to achieve 
the purpose of allowing illumination light to pass 
therethrough. The image passing member, e.g. the 
window, and the light pipe can have spherical or con- 
ical surfaces and can be integral as shown. Alterna- 
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tively, they can be formed as two separate parts, i.e. 
one channel for illumination and another for imaging. 
In a preferred embodiment, the light pipe 90 is cylin- 
drical in configuration to accommodate the annular 
array of fiber optic elements of the endoscope descri- s 
bed below. 

The image passing member is shown having a 
convex outer surface, however, other configurations 
can be utilized. 

Referring again to Fig. 2, the cutting portion 32 of 10 
obturator assembly 12 includes a cutting blade 34 
connected to actuating assembly 36. Actuating as- 
sembly 36 is provided to move blade 34 between a 
non-deployed position (Fig. 1 A) and a deployed pos- 
ition (Fig. 5A) which will be described in more detail 15 
below. The cutting blade 34 is preferably centered 
with respect to the outer surface of the image passing 
member as shown. Thus, in visualization, the cutting 
blade is seen as a thin line through the center, i.e. bi- 
secting, the viewing field so as not to obstruct viewing 20 
of the body. 

Actuating assembly 36 includes blade pusher 
arms 38 and 40, blade drive member 42, drive spring 
44 and trigger 46. Blade 34 can be formed as an in- 
tegral piece with blade drive member 42 and/or blade 25 
arms 38, 40. Alternately blade 34 can be connected 
such as by welding, to the distal end of blade pusher 
arms 38 and 40 which extend along the longitudinal 
axis of obturator sleeve 20 within slots 39 and 41 in 
obturator sleeve 20, shown in Fig. 2B. The proximal 30 
end of blade pusher arms 38 and 40 are secured with- 
in slots 43 and 45 of blade drive member 42, as 
shown. Blade drive member 42 and drive spring 44 
are positioned within channel 22 of obturator housing 
1 8 so that drive spring 44 normally biases blade drive 35 
member 42 toward the proximal end of obturator 
housing 18, thus biasing blade 34 to the proximal non- 
deployed position. 

Trigger 48 is pivotally secured to obturator hous- 
ing 1 8 via pin 47, as shown, so that camming surface 40 
48 of trigger 46 engages the proximal end portion 42a 
of blade drive member 42. Thus, actuation of trigger 
46, i.e. movement in the direction of the arrow in Fig. 
5, causes camming surface 48 to engage blade drive 
member 42 and move the drive member distally within 45 
channel 22. Distal movement of drive member 42 
causes blade pusher arms 38 and 40 to move distally 
to move blade 34 distally to the deployed (extended) 
position. Release of trigger 46 permits Wade 34 to re- 
turn to the non-deployed position in response to the so 
action of drive spring 48 forcing blade drive member 
42 proximaily. 

The movement of blade 34 between non-de- 
ployed and deployed positions can be seen by com- 
paring Figures 1 and 5. As shown in Figs. 1,and 1A, 55 
in the non-deployed position the blade 34 is at rest 
within recess 50 (Fig. 2A) in image directing member 
28. in the deployed position blade 34 is extended from 



recess 50 beyond the distal end of cannula assembly 
14, as shown in Fig. 5. 

In an alternative embodiment shown in Figs. 6-8, 
an automatic release member is associated with 
blade drive member 42 and trigger 46 and is provided 
to automatically return blade 34 to the non-deployed 
position after the blade is deployed. That is, the blade 
34 returns to its initial undeployed position without re- 
quiring release of the trigger 46. 

Trigger 46 is pivotally secured to obturator hous- 
ing 18 via pin 47 and lever 80 is pivotally secured to 
trigger 46 via lever pin 82. Spring 41 biases trigger 46 
distally. Lever spring 84 is secured to trigger 46 atone 
end 84a and is positioned around pin 47, as shown. 
The biasing arm 84b o1 lever spring 84 engages 
crossbar 86 of lever 80 and is provided to pivot lever 
80 clockwise a predetermined angular distance, such 
as 12°. Lever bushing 88 is secured to the upper por- 
tion of blade drive member 42, as shown, and is pro- 
vided to engage lever 80. When trigger 46 is in the 
armed position, i.e., trigger 46 is ready for actuation, 
lever 80 is biased upward by lever spring 84 so that 
the upper portion of lever 80 engages lever bushing 
88, as shown in Fig. 6. 

Referring to Fig. 7, actuation of trigger 46, i.e., 
movement of the trigger in the proximal direction, 
causes lever 80 to move blade drive member 42 dis- 
tally to compress drive spring 44 and to advance 
blade 34 to the deployed position, shown in Fig. 5A. 
Lever 80 pivots counter-clockwise with the actuation 
of trigger 46. 

Referring now to Fig. 8, further movement or ac- 
tuation of trigger 46 in the proximal direction causes 
lever 80 to continue to pivot counter-clockwise so that 
the portion of lever 80 engaging lever bushing 88 dis- 
engages therefrom. As a result, blade drive member 
42 moves proximaily under the action of drive spring 
44 to move blade 34 to the non-deployed position, 
shown in Fig. 1 . Once the blade is in the non-deployed 
position, the image passing member 28 prohibits fur- 
ther proximal movement of blade drive member 42 as 
described above. Lever 80 also prevents such proxi- 
mal movement To re-arm lever 80, trigger 46 is re- 
leased. Trigger 46 is consequently forced clockwise 
by spring 41 causing lever 80 to pivot clockwise past 
bushing 88 as it is pulled slightly proximaily by such 
clockwise movement of trigger 46. When trigger 46 
returns to the original, i.e. actuation, position of Fig. 
6, lever spring 84 biases lever 80 clockwise to a pos- 
ition which permits engagement with lever bushing 
88. 

Referring again to Fig, 2, cannula assembly 14 In- 
cludes cannula housing 52 and cannula sleeve 54 se- 
cured to the cannula housing 52 and extending out- 
wardly therefrom. Obturator housing 18 includes 
bushing 56 which is configured and dimensioned to 
interfit with the proximal end of cannula housing 52, 
as shown in Fig. 1, so that obturator sleeve 20 co- 
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axially aligns with cannula sleeve 54 when the two as- 
semblies are interf itted. The cannula sleeve 54 is 
adapted to remain in the body after penetration and 
subsequent removal of the obturator assembly 12 
(and endoscope 10) to allow insertion of appropriate s 
endoscopic/laparoscopic instrumentation there- 
through. 

To maintain a gas tight seaJ within the cannula 
housing, a sealing member or system may be posi- 
tioned therewithin which is adapted to receive the ob- 10 
turator assembly 12 of the present invention as well 
as other endoscopic surgical instruments. One exam- 
ple of a suitable sealing system utilizes a duckbill 
sealing member. A more detailed description of an ex- 
emplary cannula assembly and sealing system is 15 
found in U.S. Patent No. 5,180,373 issued January 
19, 1993, which is incorporated herein by reference. 

Referring to Figs. 1A and 2, endoscope 16 in- 
cludes endoscopic portion 26 and endoscope hous- 
ing 58. Endoscopic portion 26 is configured to trans- 20 
fer illuminating light from endoscope housing 58 to 
the distal end of the endoscopic portion to provide il- 
luminating light to the operative site. In an exemplary 
configuration, endoscopic portion 26 includes an out- 
er sheath 60 and an annular array of fiber optic ele- 25 
ments 62 extending between light source connector 
64 of endoscope housing 58 and the distal end of out- 
er sheath 60 to illuminate the operative site. Any 
known light source may be connected to connector 64 
to provide the illuminating light In addition, endo- 30 
scopic portion 26 includes an image transferring sys- 
tem 66 which may include CCD's, a bundle of fiber op- 
tic elements or objective lenses which transfer an opt- 
ical image to eyepiece 68 for viewing. Alternatively, a 
video system including a monitor may be operatively 35 
connected to housing 58 to provide a video image of 
the body tissue being penetrated. Preferably, the fib- 
er optic elements 62 are positioned adjacent the inner 
wail of the outer sheath so as to surround the image 
transferring system. In this configuration, illumination 40 
light from the endoscope is passed through the light 
pipe portion of image passing member and optical im- 
ages which impinge on the image passing member 28 
pass into the image transferring system and relayed 
to eyepiece 68. An example of an endoscope which 45 
can be utilized is described in U.S. Patent No. 
4,964,710 incorporated herein be reference. 

In operation, endoscope 16 is inserted into the 
trocar assembly 10, i.e. into longitudinal bore 24 of 
obturator sleeve 20, as shown in Fig. 1. The surgeon so 
then positions the blade 34 against the body tissue 
and may continuously move blade 34 between the 
non-deployed and deployed positions, i.e., reciprocal- 
ly moving blade 34, via actuating assembly 32. Pres- 
sure is applied to hand grip 21 in the distal direction 55 
to penetrate the body tissue. The movement of blade 
34 facilitates cutting of the body tissue, thus permit- 
ting the surgeon to apply relatively minimal pressure 



to hand grip 21 to penetrate the body tissue. 

During penetration of the body tissue the surgeon 
either observes such penetration through eyepiece 
68, or in instances where a video system is utilized 
the surgeon simply observes the penetration of the 
body tissue via any known video monitor. 

Once the surgeon penetrates the body tissue as 
observed through endoscope 16, the surgeon releas- 
es trigger 46 to permit blade 34 to return to the non- 
deployed position and discontinues application of 
pressure to hand grip 21. According to the above- 
described alternative embodiment for the trigger ar- 
rangement, once the trigger 46 is fully actuated, 
blade 34 automatically returns to the non-deployed 
position and release of trigger 46 re-arms the auto- 
matic release member. 

In operation, the surgeon may also more selec- 
tively deploy the blade 34 during penetration. That is, 
the surgeon may insert the trocar assembly and 
bluntly penetrate the body tissue until reaching thick- 
er tissue, such as muscle. At this point, the blade can 
be deployed to penetrate (cut through) this thick tis- 
sue, then retracted to provide blunt penetration until 
thick tissue is again encountered where once again 
the blade can be deployed. 

After penetration into the body cavity, both the 
endoscope 16 and the obturator assembly 12 are re- 
moved from the cannula assembly 14, leaving the 
cannula assembly 14 in the body for insertion of de- 
sired instrumentation therethrough. 

In an alternate embodiment, the obturator as- 
sembly 12 and endoscope 16 or optical components 
thereof can be a single unit inserted into cannula as- 
sembly 14. For example, the obturator assembly can 
be manufactured with illumination optics and/or im- 
aging optics positioned therein so that the obturator 
assembly itself can function to penetrate tissue as 
well as to light the surgical site and transmit images 
to the video monitor. In this version, the obturator 
would not have a longitudinal bore and it would be 
sealed. 

It will be appreciated that the various embodi- 
ments of the invention provide apparatus for obser- 
vation of body tissue during penetration and which 
comprises a sleeve to accommodate an endoscope, 
a member at the distal end of the sleeve which allows 
optical images to pass into the longitudinal bore of the 
sleeve, and penetrating means, at the distal end of 
the sleeve, movable between deplayed and non-de- 
played positions. 

Additionally, in an alternate embodiment of the 
penetrating blade member, the blade member can be 
fixedly attached to the obturator assembly so that it 
remains in an exposed position. The blade or cutting 
member can also alternatively be movable in direc- 
tions other than longitudinally as described above, 
such as transverse to the longitudinal axis, or the 
blade can vibrate. 
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The claims which follow identify embodiments of 
the invention additional to those described in detail 
above. 

5 

Claims 

1 . An optical obturator which comprises: 

a sleeve having a longitudinal bore be- 
tween a proximal end and a distal end, said long- 10 
itudinal bore of said sleeve being configured to 
receive at least a portion of an endoscope; 

an image passing member positioned ad- 
jacent said distal end of said sleeve for allowing 
optical images to pass into said longitudinal bore is 
of said sleeve; 

means for penetrating body tissue posi- 
tioned distal to said image directing member and 
in operative association with said distal end of 
said sleeve, said means for penetrating body tis- 20 
sue being movable between non-deployed and 
deployed positions, said penetrating means be- 
ing a cutting blade; and 

first and second elongated reciprocating 
blade pusher rods connected to said blade for 25 
moving said blade between said deployed and 
non-deployed positions. 

2. The optical obturator according to claim 1 , where- 
in said image passing member is an optical win- 30 
dow having a plurality of substantially flat surfac- 
es for receiving optical images. 

3. The optical obturator according to claim 1 , where- 
in said image passing member is an optical win- 35 
dow having at least one substantially conical sur- 
face for receiving optical images. 

4. The optical obturator according to claim 1 , where- 
in said image passing member is an image direct- 40 
ing member comprising a prism having substan- 
tially flat surfaces for receiving optical images. 

5. The optical obturator according to claim 1 , where- 
in said image passing member is an image direct- 45 
ing member comprising a lens having at least one 
arcuate surface for receiving optical images. 

6. The optical obturator according to daim 1 , further 
comprising: so 

a blade drive member slidably positioned 
within said sleeve; and 

a trigger member phvotally connected to 
said sleeve, said trigger member having a cam- 
ming surface which engages said blade drive 55 
member and slides said biade drive member in re- 
sponse to pivotal movement of said trigger mem- 
ber. 



7. An apparatus for observation of body tissue dur- 
ing penetration comprising: 

a sleeve having a proximal end and a distal 
end, said distal end having means for penetrating 
body tissue, said penetrating means being a cut- 
ting blade; 

first and second elongated reciprocating 
blade pusher rods connected to said blade for 
moving said blade between said deployed and 
non-deployed positions; and 

means positioned in said sleeve for remov- 
ably receiving an endoscope to allow viewing 
through said penetrating means. 

8. The apparatus according to claim 7, wherein said 
receiving means comprises a longitudinal bore. 

9. The apparatus according to claim 7, wherein said ' 
sleeve is configured and dimensioned for inser- 
tion through a cannula. 

10. The apparatus according to claim 9, further com- 
prising a trigger for moving said blade between 
said non-deployed and deployed positions. 

11. The apparatus according to claim 10, wherein 
said blade is spring biased to a non-deployed 
position. 

12. The apparatus according to claim 1 or 7, further 
comprising means for automatically moving said 
blade to said non-deployed position. 

13. The apparatus according to claim 12, further 
comprising a trigger mechanism proximally mov- 
able to first, second and third positions, wherein 
movement of said trigger mechanism from said 
first position to said second position deploys said 
blade and movement from said second position 
to said third position retracts said blade. 

14. The apparatus according to claim 12, further 
comprising an actuating member for moving said 
blade, wherein initial movement of said actuating 
member in a first direction moves said blade to 
said deployed position and further movement of 
said actuating member in said first direction 
moves said blade to said non-deployed position. 

15. The apparatus according to claim 14, further 
comprising a blade drive member operatively 
connected to said biade pusher rods and wherein 
said actuating member comprises a trigger mem- 
ber and a pivotable lever operatively connected 
thereto, said pivotable lever configured to slide 
said blade drive member to deploy said biade and 
to allow release of said blade drive member to re- 
tract said blade. 
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1 6. The apparatus according to claim 1 , wherein said 
passing member is configured to allow passage 
of illumination light to the body tissue. 

1 7. The apparatus according to claim 1 , further com- 5 
prising a light pipe positioned adjacent said distal 
end of said sleeve to allow passage of illumina- 
tion light to body tissue. 

1 8. The apparatus according to claim 7, further com* 10 
prising: 

a blade drive member slidabiy positioned 
within said sleeve and connected to said blade 
pusher rods; and • 

a trigger member pivotally connected to 15 
said sleeve and having an automatic release 
member operatlvefy associated with said trigger 
member and said blade drive member such that 
when said blade is moved to said deployed pos- 
ition said automatic release member actuates to 20 
facilitate movement of said blade to said non-de- 
ployed position. 

19. The apparatus according to claim 18, wherein 

said automatic release member comprises a lev- 25 
er pivotally connected to said trigger member and 
a bushing connected to said blade drive member 
such that said lever engages said bushing to de- 
ploy said blade in response to pivotal movement 
of said trigger member and such that said lever so 
disengages from said bushing when said trigger 
member is actuated to a predetermined position 
so as to facilitate movement of said blade to said 
non-deployed position. 



7 



EP 0 642 764 A1 




8 



EP0 642 764 A1 




EP 0 642 764 A1 




10 



EP 0 642 764 A1 




EP 0 642 764 A1 




12 



BP 0 642 764 A1 




13 



BP 0 642 764 A1 




14 



EP 0 642 764 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 94 11 4380 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



A 



Ckadonof d 



of rctovMit ywwgw 



DE-U-91 12 976 (OLYMPUS WINTER & IBE GMBH) 

* page 4, paragraph 4 -paragraph 5 * 

EP-A-0 604 197 (ETHICON INC.) 

* coluan 6, line 28 - Hne 36 * 



Tkt 



rtyort has beta Orawo ay fir all 



THE HAGUE 



to dab* 



CLASSIFICATION OP TUB 
APPLICATION *itCU| 



1.7 



1.7 



A61B17/34 



TECHNICAL naos 



A61B 



21 November 1994 



G6rard, B 



CATEGORY OP CITED DOCUMENTS 



X : pvUcnlariy raUraat If ttkm aloaa 
Y : portlcatarty rriavl tf coaoM wtta 



_ I tf tfc* mb. caugorjr 
A : tadiaofcajkal fcadaromtfi 

O : 
PH 



*ari»ofilkf*tfa 
Pi d iaa t dtadl to tfc. ■ppll ca d u 
L : diiiaaail dto< for ad 



rof ffcasuaa 



15 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

EfBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



